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ABSTRACT

Brick-and-mortar pharmacies are facing strong competition from online pharmacies and are using digital techniques
in their salesrooms as a counterstrategy. This study examines how digitalization affects purchase intentions among
German customers. Perceived purchase risk, as a barrier to purchase, is compared for three types of pharmacies:
non-digitalized pharmacies with conventional product displays (shelves) for products, digitalized pharmacies with
digital signage displays for product presentation, and online pharmacies. Six risk types (performance, physical,
psychological, financial, social, and privacy risks) and their effects on overall risk perception as well as purchase
intentions are investigated in an online survey with a within-subject design. Results show that customers prefer
non-digitalized pharmacies for shopping and rate their risk as the lowest. Digitalized brick-and-mortar pharmacies
are ranked in the same league as online pharmacies in terms of risk assessment. The purchase intention in
digitalized brick-and-mortar pharmacies is nevertheless higher than in online pharmacies.
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INTRODUCTION

The fact that the retail sector is undergoing structural change can hardly be denied. Neither can the fact be denied
that the internet plays an important role in this development. The market of pharmaceuticals is also experiencing
changes (Fortune Business Insights 2019). Even though brick-and-mortar pharmacies (BMPs) in Germany still have
the majority of market share in the sale of pharmaceuticals, they face strong competition from online pharmacies (OPs)
(Tebroke 2019; Albrecht et al. 2020). In Germany, there are especially in the field of over-the-counter (OTC) drugs
big changes. OPs have already achieved a market share of approx. 20 % in this area (ABDA — Bundesvereinigung
Deutscher Apothekerverbande e. V. 2021).

The area of OTC drugs is a core competence in pharmaceutical consulting since customers can decide
independently of physicians to buy or not because no prescription is needed. Also in this area, the consultation with
pharmacists is a basis to create trust and loyalty in a BMP, which is a great advantage for BMPs (Wieringa et al. 2015;
Sapic et al. 2019; Dolger 2021). Although generally, BMPs do not have to deal with customer adoption concerns, as
is the case with OPs (Ma 2021; Sabbir et al. 2021), they must prepare for battle with OPs, since convenience aspects
of OPs attract customers (Pramuk 2020).

Regarding OTC drugs, BMPs have to overcome some obstacles to sales because the German laws do not allow
the self-service of customers. For this reason, OTC drugs are stored behind the sales counter and conventionally
placed on shelves. These circumstances limit the presentation place and options, which makes it challenging for
BMPs to offer the customers possibilities to browse through the OTC product assortment autonomously. In contrast,
OPs are not limited in the product number and have nearly unlimited presentation options. In addition, they can easily
present products that are not instantly available. Furthermore, customers can discover product properties completely
autonomously and retrieve in many ways, such as graphics, text, and videos, information. The easy, all-time available
and unlimited access to products and information is one of the main drivers of internet purchases (Beauchamp and
Ponder 2010; Holtgrafe and Zentes 2012; Jiang et al. 2013). Facing these facts leads to the question: How can BMPs
bring the advantages of the internet into the store to attract customers and protect their market share?

Technology has always been a key driver of change in the evolution of retailing (Hopping 2000), and in this case,
there is little choice but to embrace digital technologies to remain competitive (Dekimpe et al. 2020).

Regarding in-store technologies that can enrich customers’ in-store experience, BMPs can use Digital Signage
Displays (DSD) to replace conventional shelves. A big advantage of using this technology, is among others, that
products are always available for the customer, which means that shelves are always filled without products having
to be in stock. Product availability is a central feature to trigger sales (e.g., Park and Kim 2003; Conlon and Mortimer
2013). Furthermore, on DSDs, products can be shown larger than in original package size, provided with information
via texts, videos, graphics, and complementary products. In the best case, DSDs present medications in a self-
explanatory manner, so that the presentation facilitates the reception and processing of products for purchase
decisions (Kim and Lennon 2008). Adopting DSDs in the sales rooms of BMPs could make them more competitive.

Nevertheless, when purchasing medicines, the lacking knowledge of general customers about the high-risk good
medicines (Santos 2021) can indicate a high awareness of taking risks (Ashford et al. 2000; Alwon et al. 2015). When
medicines are purchased in environments that differ from conventional BMPs, such as seen in OPs and supermarkets
(e.g., Yin et al. 2016; Mortimer et al. 2019), this can increase the perceived purchase risk.

Perceived purchase risk is a key concept in the marketing literature to understand customers’ purchase intentions
(Bauer 1960; Mitchell 1999; Ashford et al. 2000). It can be described as customers’ inability to foresee the negative
consequences of their purchase (Bauer 1960). Understanding the perceived risks from the consumer’s perspective
is an important criterion for determining whether the original intent to attract customers with DSDs and with that to
compete with OPs, can be achieved.

Knowledge about the effects of DSDs in BMPs on customers is scarce. Only individual reports by pharmacists in
relevant German pharmacy journals (e.g., Ditzel 2018a; Ditzel 2018b) and results of a field study in Germany exist
(Ers6z and Schroder). In the mentioned study, named “Presenting OTC Drugs on Digital Signage Displays: Effects on
the Perceived purchase Risk”, we compared in a between-subject design customers’ perceived risks after purchasing
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OTC drugs from BMPs equipped with a DSD or a conventional Display (CD) in the sales rooms of five operating
BMPs in Germany (Ers6z and Schrdder). Because of some shortcomings due to the real-life situation in the study
design, we are interested to overcome these by capturing the differences for BMPs with precisely predefined stimuli,
to be pictures of presentation techniques, in an online survey with a within-subject design. Moreover, in this study, we
investigate the perceived purchase risk between BMPs with a CD, BMPs with a DSD, and OPs. To our knowledge,
there exists no comparative study that examined perceived purchase risks for OTC drug presentations between
BMPs and OPs.

From a theoretical point of view, our contribution enriches by comparing the perception of certain risk types for
the purchase of particular goods, to be OTC drugs, depending on pharmacies’ shopping environments’ digitalization
level. Furthermore, we examine how the risk types influence perceived overall risk and estimate the impact on
purchase intention via Structural Equation Modeling with the Partial-Least-Squares approach.

The remainder of this study is organized as follows: section 2 explains the theoretical background of the study
and reports the state of research and describes the hypotheses. Section 3 explains the methods used in the study
and section 4 presents the results. We discuss the findings, draw implications for practitioners in section 5, and lastly,
present the conclusion in section 6.

PERCEIVED PURCHASE RISK IN SHOPPING MEDICINES

THEORETICAL CONCEPT'

Perceived purchase risk is a key concept for explaining consumer behavior in shopping situations (Mitchell 1999).
It can be described as the perceived probability of a negative outcome due to a purchase decision, interpreted
subjectively by the decision-maker (Bauer 1960; Cox and Rich 1964; Cunningham 1967). In shopping situations,
negative consequences cannot be completely foreseen before purchasing a product, since there is always imperfect
information. Customers cannot know all the possible negative consequences of the purchase prior to it, so they are
exposed to uncertainty in the purchasing situation (Bauer 1960; Cunningham 1967). Customers can try to reduce
their perceived shopping risks by retrieving information, e.g., on the right of return, guarantees, and quality seals, to
carry out the purchase. If the perceived risk is above the personal threshold of the customer and cannot be reduced,
the purchase will be abandoned (Bauer 1960).

The negative consequence of the purchase and its probability, i.e. uncertainty of occurrence, have emerged as the
key features of perceived risk (Cunningham 1967; Mitchell 1999).

The risk perception is particularly significant in the pre-purchase situation when alternatives are evaluated in the
background of making a purchase decision (Bauer 1960), on the one hand with regard to the products (Cunningham
1967; Derbaix 1983) and on the other hand with regard to the distribution channel (Hisrich et al. 1972). Arising
from these differences, researchers mainly agree that perceived risk is a multidimensional construct (Derbaix 1983;
Mitchell 1999). Early investigations show that overall risk can be defined by several risk types depending on product
type, such as financial, performance, physical, psychological, and social risk (Jacoby and Kaplan 1972; Kaplan et al.
1974). Over time many new risk types have been added, such as time/convenience risk (Stone and Grgnhaug 1993)
and privacy/data risk (Smith et al. 1996; Lingenfelder 2001; Malhotra et al. 2004 ), which also consider the shopping
channels. However, there are no universal definitions for the types of risk, so different names frequently appear but
address the identical risk. Besides the problem that risk types are therefore not easily comparable across studies,
they are also not necessarily unrelated among each other (e.g., Stone and Grgnhaug 1993; Liljander et al. 2009).

Regarding the medicines purchase in BMPs and in OPs, which captures on the one hand a specific type of
good that addresses naturally health risks, and on the other hand a purchasing environment with a specific product
presentation type, both can arise the feeling of uncertainty and risk-taking. As well the goods and the environment can

This chapter is a revised and advanced version of the publication “Erséz, Semra/Schréder, Hendrik (2022). Presenting OTC Drugs on Digital Signage: Effects
on the Perceived Purchase Risk. In: Manfred Bruhn/Karsten Hadwich (Eds.). Forum Dienstleistungsmanagement. Kundenperspektive — Mitarbeiterperspektive —
Rechtsperspektive. Springer, 529-555.”
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be a barrier to the purchase. Following the study conducted in the sales rooms of BMPs (Ers6z and Schroder 2022),
we define the relevant types of risk in Table 1.

TABLE 1: RISK TYPES WITH DEFINITIONS

Risk Type Definition

Performance Risk Wrong purchase decision due to the characteristics of the product presentation
(adjusted from Jacoby and Kaplan 1972).

Physical Risk Damage to health or discomfort caused by the product or the product

y presentation technique (Stone and Grgnhaug 1993).
. Unsuitability of the product in comparison to the image or self-concept (Jacoby
Psychological and Kaplan 1972).
Financial Money loss due to the purchase (Cunningham 1967; Jacoby and Kaplan 1972).
. Rejection by others due to the choice of the shopping location (Stone and

Social
Gronhaug 1993).

Privacy Disclosure of personal data to third parties (Malhotra et al. 2004).

LITERATURE REVIEW

Ample research has been conducted on relevant platforms such as EBSCOhost, Emerald Insight, ScienceDirect,
SpringerLink, wiso, EconBiz and Scopus, Google Scholar, and Web of Science.

The first finding is that research on risks associated with medicines is predominantly concentrated on health
issues; rarely customers’ experiences during the purchase of medicines have been investigated.

For customer reactions to in-store DSDs existing research concentrates on the location of the displays, the type
of advertising, the length of text messages, effects on retail atmospherics, and e.g., the given attention by customers
(e.g., Burke 2009; Dennis et al. 2010; van de Sanden et al. 2020). These findings are hardly transferrable to the
special case of pharmacies and drug presentations since the use of DSD, the type of retail, and the investigated
topics are different.

Studies on perceived risk for medicine purchase address generic drugs (Rozano Suplet et al. 2009; Jharap 2017;
Abzakh et al. 2013), health services (Ashford et al. 2000), and differences between the purchase in BMPs and
supermarkets (Mortimer et al. 2019; Mortimer 2018). The findings of these studies are focused on relevant risk types
that influence the shopping situation and purchase decision.

Regarding OPs, the effects of perceived risk on OP adoption have been studied in many other countries,
predominantly using the Technology Acceptance Model and examining a few other constructs, such as trust,
performance, usability, etc. (Buttner et al. 2006; Buttner and Géritz 2008; Yin et al. 2016; Ma 2021; Sabbir et al.
2021; Santos 2021). The results of the studies are not always clear-cut, with some concluding that perceived risk
influences purchase intention (e.g., Yin et al. 2016), and others explaining mediator variables, such as trust, for the
effect between perceived risk and purchase intention (e.g., Bittner and Goritz 2008; Ma 2021). Related studies are
provided as an overview in Annex 1.

THE ROLE OF PERSONALITY TRAITS AND FAMILIARITY IN RISK PERCEPTION

Personality traits can be defined as relatively stable, consistent, and enduring internal characteristics derived from
a pattern of a person’s behaviors, attitudes, feelings, and habits (Allport 1937). According to Allport (1937), various
traits exist to a varying degree in every individual and the unique decision process and behavioral tendencies are
shaped by the interaction of these traits. There are different understandings of personality traits, but many scientists
agree that they can be used to distinguish individuals from others (e.g., Brody and Cunningham 1968; Li 2017).
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Against the background of risk, it is observable in daily life that people differ considerably in their risk assessments
and decision-making in risky situations (Siegrist et al. 2005). The readiness to take risks in this context is a self-
explanatory personality trait to understand why some people tend to encounter risky situations more than others,
which can help to explain risk perception and behavioral intentions (Nicholson et al. 2005; Zuckerman 2007; Kam
2012).

Besides that, another personality trait to understand differences in risky decision-making between persons has
shown to be the disposition to trust (e.g., Koller 1988; Sjoberg 2001; Siegrist et al. 2005). Some people tend to trust
more than others, and the willingness to make oneself vulnerable to a third party, i.e., to rely on others, can be defined
as interpersonal trust, which is included in the disposition to trust. (McKnight et al. 2004). In the early stages of a
relationship, people generally rely on their disposition to trust, since they have little information by which to judge the
other party (McKnight et al. 1998). However, this personality trait is not static but develops throughout life as people
encounter other people and situations (Mayer et al. 1995).

This also highlights the role of familiarity with a person or situation as a parameter that can influence judgments
and behavioral tendencies. Familiarity has the ability to directly influence risk perceptions and behavioral intentions
(e.g., Koller 1988; Wang and Emurian 2005). This is also shown in the context of pharmacy adoption (e.g., Santos
2021; Mortimer et al. 2019).

In this study, we will use the explained personality traits and familiarity with the purchase situations as control
variables to a) examine their impact on risk perceptions and purchase intention and b) adjust for these personality-
and knowledge-based differences when comparing the three purchasing conditions.

HYPOTHESIS DEVELOPMENT

Reaching back to the situation of purchasing OTC drugs in pharmacies, we consider for the hypothesis development
the characteristics of the pre-purchase situation for medicines in digital and non-digital environments.

During the evaluation of products, customers regularly consider the products’ properties, functions, and usage in
the background of their shopping goals. Evaluations are based on prior experiences and the perceived information in
the shopping situation (Dowling 1986; Dowling and Staelin 1994). In the case of medicines, many properties can only
be assessed after use, if at all. For this reason, medicines are to be regarded as intangible goods, particularly, in the
pre-purchase phase (Benkenstein 2008).

General intangibility refers to the customer’s difficulty in accurately describing and specifying a product (Laroche
et al. 2004). It is shown that with increasing intangibility perceived purchase risks increase (Laroche et al. 2004,
Nepomuceno et al. 2014). Mental intangibilities, which refer to cognitively perceivable characteristics, have been shown
to have a stronger influence on perceived risks than physical intangibilities, which refer to characteristics perceivable
by the bodily senses. Perceived risk can be lowered by increasing mental tangibility more than by increasing physical
tangibility (Laroche et al. 2004). Interestingly, for the purchase of goods from the internet intangibility plays a minor
role in perceived risk (Eggert 2006).

For the case of medicine purchase, we assume that intangibility pays in particular on performance, physical, and
psychological risks, since these risk types address the risks that arise from perceived information and perceived
product properties that also depend on the product presentation.

For performance risk, results of the investigation in BMPs show a lower risk perception in BMPs with a DSD
compared to those with a CD (Ers6z and Schrdder). This finding suggests that the absence of physical products could
be compensated through the product’s digital presentation.

Since in both environments, BMPs with a DSD and OPs, the products are presented as images, the difference
between the pre-purchase situations is that in BMPs customers cannot interact with the presentations autonomously,
they can retrieve only the presented information. In contrast, in OPs, they can interact with the product and retrieve
easily more information. This may increase the mental tangibility of the products in OPs. Under these considerations,
we hypothesize:
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H1A: Customers perceive the performance risk to be lower when purchasing OTC drugs in a BMP with
a DSD compared to purchasing in a BMP with a CD.

H1B: Customers perceive the performance risk to be higher when purchasing OTC drugs in a BMP with
a DSD compared to purchasing in an OP.

Physical risk in shopping situations, when exploring the products with the eyes, can be described as occurring
physical complaints, such as dizziness or eye pain. Ers6z and Schroder’s study (2022) shows that perceived physical
risk is lower in BMPs with a DSD than in BMPs with a CD. Furthermore, in OPs customers have more control over
websites’ settings, such as font and image size, and the number of products. They can reduce possible physical
complaints autonomously. Subsequently, we hypothesize:

H2A: Customers perceive the physical risk to be lower when purchasing OTC drugs in a BMP with a
DSD compared to purchasing in a BMP with a CD.

H2B: Customers perceive the physical risk to be higher when purchasing OTC drugs in a BMP with a
DSD compared to purchasing in an OP.

Moving on with the psychological risk, which is associated with the concern to buy an unfitting product. The
recognition of products thereby can highly depend on customers’ prior experiences, expectations, and perceptions
(Jayawardhena et al. 2007; Rains and Donnerstein Karmikel 2009; Laroche et al. 2005). However, studies have
shown that the evaluation of products is not solely based on absolute levels or values of the properties, customers
can also evaluate the discrepancy between the expectations for the product and the perceived attributes (Campbell
and Goodstein 2001). Today, many customers are well used to online shopping environments and use them very
frequently. When the psychological risk for BMPs with a DSD is evaluated regarding the presentation’s similarities
with OPs, we suggest that BMPs with a DSD are perceived as indifferent in psychological risk compared to OPs, but
according to Ers6z and Schroder’s findings (2022) less risky compared to BMPs that have CDs.

H3A: Customers perceive the psychological risk to be lower when purchasing OTC drugs in a BMP with
a DSD compared to purchasing in a BMP with a CD.

H3B: Customers perceive the psychological risk to be equal when purchasing OTC drugs in a BMP with
a DSD compared to purchasing in an OP.

Price consciousness is an essential factor in decision-making (Ju and Lee 2017), and pharmacy customers are
interested in buying lower-cost OTC drugs with the same medical effect (Ricks and Mardanov 2012). The possibility
to compare prices is on the internet even higher than in retail, this can decrease perceived financial risk (Bezes
2016). Furthermore, OPs are known for their cheap prices (Wieringa et al. 2015; Tebroke 2019). When purchasing
medications in BMPs with CDs compared to those with DSDs, customers do not have to expect BMPs to lower or
raise prices quickly as products usually have price tags and this would be labor-intensive. In contrast, prices on DSDs
can be changed in a short time. Consequently, we assume:

H4A: Customers perceive the financial risk to be higher when purchasing OTC drugs in a BMP with a
DSD compared to purchasing in a BMP with a CD.

H4B: Customers perceive the financial risk to be higher when purchasing OTC drugs in a BMP with a
DSD compared to purchasing in an OP.

When purchasing medicines in BMPs, customers can identify themselves with the BMP’s values and traditions.
The change from shopping in traditional BMPs to modern digitalized BMPs can mean that customers identify with
this quite new store image and therefore make their purchases there. Depending on the values of their social groups,
these may or may not approve of the change (e.g., Escalas and Bettman 2005; Woodruffe-Burton and Wakenshaw
2011; He et al. 2012). In the case of buying medicines in supermarkets, the social risk was heightened (Mortimer et
al. 2019). Studies for online shopping show contrary results, social risk is perceived to be lower than in physical stores
(Eggert 2006). Therefore, we assume:
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H5A: Customers perceive the social risk to be higher when purchasing OTC medicines in a BMP with a
DSDcompared to purchasing in a BMP with a CD.

H5B: Customers perceive the social risk to be higher when purchasing OTC drugs in a BMP with a DSD
compared to purchasing in an OP.

In BMPs the magnified product presentation by the DSD can enable other customers to see more clearly the
products on which another customer is advised and also which products they buy. Consequently, personal data is
more likely to be passed on to other customers than in the case of consultation in front of a CD. The customer who
is advised in a pharmacy with a DSD can be unsure whether and to what extent their state of health is accessible to
other customers in the sales room. Considering online shopping, the privacy risk is known to be of great significance
for customers (e.g., Miyazaki and Fernandez 2001). Compared to shopping in retail stores, customers are more
concerned that third parties can get easily access their personal data (Eggert 2006). Therefore, we hypothesize:

H6A: Customers perceive the privacy risk to be higher when purchasing OTC drugs in a BMP with a
DSD compared to purchasing in a BMP with a CD.

H6B: Customers perceive the privacy risk to be lower when purchasing OTC drugs in a BMP with a DSD
compared to purchasing in an OP.

Moreover, we assume that the selected risk types form the overall perceived risk for shopping for OTC medication
in digitalized and non-digitalized pharmacies, therefore we hypothesize for all three presentation types:

H7: Performance, psychological, physical, privacy, financial, and social risk types will significantly
contribute to the perceived overall risk.

Referring to the concept of perceived purchase risk (Bauer 1960), which states that perceived risk can lead to the
cancelation of the purchase process, we assume that perceived purchase risk can lower the purchase intention. This
is why we place the following hypothesis for all three purchase conditions:

H8: The greater the overall risk the lower the purchase intention.

METHOD

STIMULI AND STUDY DESIGN

In an online survey, designed as a within-subjects design, three types of pharmacies to be a BMP with conventional
displays, a BMP with digital signage displays, and an online pharmacy website, were investigated regarding customers’
perceived risk for the defined risk types (see Chapter 2.1). The perceived risk scale was adapted from (Ers6z and
Schréder 2022). We introduced the survey with “Imagine you want to purchase a non-prescription drug from the
pharmacy section shown” and showed one of the pharmacy images to be evaluated (see Figure 1). The statements
were asked twice, once for uncertainty (“How likely do you think it is that the consequences listed here will occur?”)
and once for negative purchase effect (“How annoying do you consider then the occurrence of the consequences listed
here?”). The statements were fully randomized for each presentation type within the uncertainty and negative effect
ratings and the sequence of uncertainty and negative effect evaluations. Additionally, we questioned participants’
perceived overall risk, purchase intention, purchase behavior, and demographics. Further, the control variables,
interpersonal trust (Beierlein et al. 2014), readiness to take risks (adapted to the pharmacy context from Beierlein et
al. 2015), and familiarity with pharmacies (BMPs in general, BMPs with DSD, OPs) have been surveyed. All scales
were assessed on a 7-point scale, except the purchase behavior and demographics. The OR was questioned with
a global item for each condition with “Overall, | consider the risk of purchasing non-prescription drugs to be...” to be
answered on a 7-point scale with 1 = very low, 2 = low, 4 = moderate, 6 = high, and 7 = very high.
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FIG. 1: IMAGES OF PHARMACIES

SAMPLE

219 German-speaking participants were recruited through link sharing on social media platforms (Facebook,
Instagram) to fill out the online survey. Convenience sampling was used to select the participants, which is an efficient
and acceptable sampling method to adopt for online shopping, as demonstrated in previous studies (e.g., Park and
Kim 2003; Carlson and O’Cass 2010; Kumar et al. 2020). The study took place in August and September 2021. 219
subjects participated, 87 of the data sets needed to be filtered out because participants either did not complete the
survey or did not answer the attention check correctly (which was a statement hidden somewhere between the scales
in which they were asked to click "4”). As a result, a final sample size of n = 132 participants is included for further
data analyses. Thus, for the three presentation manipulations, we had a total of 396 valid responses. Average age
was M = 27.5 years (SD = 8.39 years, Min = 16, Max = 61). Gender distribution was not entirely balanced, with 68%
of participants being female (30% male and 2% non-binary).

Most of the participants were students (66%), followed by a smaller amount being employed (29%), self-employed
(2%), other (2%), such as parental leave, and one participant was retired (1%). The majority of the participants were
single (80%), followed by married (18%), other (2%), and divorced (1%). Most of the participants had a monthly net
income of fewer than 1000 Euros (56%), a much smaller group of around 2000 Euros (23%), followed by around 2500
Euros (12%). For a more detailed overview of the demographic data, see Table 3.

The interpersonal trust towards pharmacies was rated above the scale’s average with M = 3.72 (SD = .63), while
the readiness to take risks was slightly below the scale’s average M = 2.85 (SD = 1.47). Familiarity with BMPs in
general was pretty high with M = 5.50 (SD = 1.59) in contrast to BMPS with a DSD M = 3.02 (SD = 2.25) rated as
moderate, and online pharmacies with M = 3.43 (SD = 2.08) rated slightly above scales average.



The Perceived Risk of Purchasing OTC Drugs: A Comparative Study 136

TABLE 3: DEMOGRAPHICS AND PURCHASE BEHAVIOR OF THE SAMPLE

n %
Gender
female 90| 68
male 40 30
non-binary 2 2
Marital Status
single 105| 80
married 23| 18
divorced 1 1
other 2 2
Highest educational level
no degree 1 1
Middle School or Apprenticeship 15( 1
High school or College 411 3
University/Postgraduate degree 75| 57
Employment
Student 8 | 66
Employed 38| 29
Self-Employed 3 2
Retired 1 1
other 3 2
Income (net monthly)
<1000 EUR 65| 56
~2000 EUR 2711 23
~ 2500 EUR 14 12
~ 3000 EUR 7 6
> 3500 EUR
Age
16-25 73| 56
26-39 45] 34
40 - 55 9 7
> 55
Purchase Behavior
Frequency of Shopping in BMPs
not at all 8 6
infrequent 21| 16
1-2 times in a year 401 30
every 3 months 551 42
several times per month 8 6
Frequency of Visits in BMPs (e.g., to obtain information)
not at all 35| 26
infrequent 50| 38
1-2 times in a year 211 21
every 3 months 16| 12
several times per month 4 3
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%
Frequency of Shopping in OPs

not at all 58| 44
infrequent 32| 24
1-2 times in a year 281 21
every 3 months 141 1
several times per month 0 0

Frequency of Use of OPs (e.g., to obtain information)
not at all 491 37
infrequent 33 25
1-2 times in a year 21| 21
every 3 months 21| 16
several times per month 2 1

DATA PRE-PROCESSING?

The two components of the perceived risk construct (uncertainty and negative purchase effect) have to be linked to
estimate the perceived risk. Two methods exist to achieve this: the summative and the multiplicative linking (Mitchell
1999). We decided to use the latter because it follows the principle of diminishing sensitivity. According to this central
principle of Kahnemann and Tversky’s Prospect Theory (1979), the relative increase in probability is more meaningful
than the absolute increase (Kahneman and Tversky 1979). To exemplify, an increase of 1 to 2 % looms larger than
an increase from 11 to 12 %. Using the summative linking instead of this logarithmic model would therefore imply

disregarding well-established scientific knowledge and common sense (Wolff et al. 2019).

RI = Perceived Risk of Statement i
/

RI[ = Zl]tp X Pip
n=1 P = Negative Purchase Effect

U = Uncertainty of Purchase Effect

n = Person (1, ..., 1)

FIG. 2: ESTIMATION MODEL FOR PERCEIVED RISK PER STATEMENT

Furthermore, the statements were aggregated according to their assigned risk type, to estimate the risk types and

their extent of perceived risk.

j = Risk type
m RA, = Perceived Risk of
RA = z RI )+ M. ) )
! fp ' ! M, = Number of Statements belonging to j
RI = Perceived Risk of Statement i
FIG. 3: ESTIMATION OF PERCEIVED RISK PER RISK TYPE
2 This chapter is a revised and advanced version of the publication “Erséz, Semra/Schréder, Hendrik (2022). Presenting OTC Drugs on Digital Sig-

nage: Effects on the Perceived Purchase Risk. In: Manfred Bruhn/Karsten Hadwich (Eds.). Forum Dienstleistungsmanagement. Kundenperspektive — Mitarbeit-

erperspektive — Rechtsperspektive. Springer, 529-555.”
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To demonstrate the case of no risk, the values for the answers 1 to 7 were rescaled to 0 to 6 before we processed
the data as above. If one of the two values for the uncertainty or the negative purchase effect is then rated “0”, there
is no perceived purchase risk. For all other cases, risk levels 1 to 5 were formed, respectively the upper limits of risk
levels to be the squares of the values from 2 to 6 (table 2).

TABLE 2: DEFINITION OF RISK LEVELS

Risk Values 0 >0-4 >4-9 >9-16 >16-25 >25- 36
. 0 1 2 3 4 5
Risk Level ) , . . N _
no risk very low risk low risk moderate risk high risk very high risk
RESULTS

HYPOTHESES TESTING

Hypotheses 1 -6

We analyzed the data for differences between presentation types by controlling for the personal traits, as well the
familiarities via repeated measures Analysis of Covariance (rmANCOVA). The assumptions for ANCOVA (normality,
homogeneity of variance, and random independent samples) were checked and met by the data.

TABLE 4: RESULTS OF rmANCOVA (Note: Significance levels *p <.05; **p <.001)

Risk type Main Effects
F (2, 125) n?
Performance 19.12* 0.234
Physical 7.50* 0.107
Psychological 15.19** 0.196
Financial 5.64* 0.083
Social 3.97* 0.060
Privacy 27.87* 0.308

The first analysis results show significant differences through all risk types to be evident in the three compared
conditions (Table 4). The effect size n? can be interpreted as n? = .01 small, n? = .06 medium, and n? = .14 large effect,
based on Cohen’s thresholds (Cohen 1988).
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(Note: Values > 4 and < 9 stand for “low risk”, values > 9 and < 16 stand for “moderate risk”, and values > 16 and < 25 stand for
“high risk”)

FIG. 4: MEAN VALUES (ADJUSTED WITH CONTROL VARIABLES) OF PERCEIVED RISK PER RISK TYPE FOR
BMPS WITH A DSD AND A CD AND OPS (STUDY 2)

To reveal the differences between the purchase conditions, i.e. presentation types, we conducted post hoc tests
with Sidak adjusting. The mean values are controlled for biases by adjusting with control variables as covariates. An
overview of the adjusted mean values shows Figure 4.

For performance risk, there is a difference between BMPs with a DSD and BMPs with a CD (p < 0.001). The
difference indicates a higher perception of performance risk for BMPs with a DSD (M = 20.62, SD = 10.81) perceived
at a high level compared to BMPs with a CD (M = 14.98, SD = 8.73), perceived at a moderate level. This result
rejects Hypothesis H,,. Hypothesis H,; is also rejected because no significant differences were detected between
BMPs with a DSD and OPs. Analyzing the covariates’ effects (see Table 6), we can report a relevance for BMPs
with a DSD of familiarity with BMPs with an increasing effect (B = 1.78, p = .007), and familiarity with OPs with a
decreasing effect (B = -0.997, p = 0.039) on the perceived performance risk. For OPs, interpersonal trust has an
increasing effect (f = 2.05, p = .008), and familiarity with OPs has a decreasing effect on performance risk perception
(B =-0.872, p = .045).

In physical risk perception, the results show solely a difference for BMPs with a DSD compared to those with
a CD (p < .001), to be higher for BMPs with a DSD. The physical risk was perceived at a high level for BMPs with a
DSD (M =18.15, SD = 9.25) and at a moderate level for those with a CD (M = 15.83, SD = 8.73). Hypotheses H,, and
H,; have to be rejected.

The covariate interpersonal trust shows significant effects on this risk type. It decreases the physical risk perception
in BMPs with a CD (B =-1.57, p =.015).

Comparing psychological risk for the three conditions reveals also solely a difference between BMPs
with a DSD and BMPs with a CD (p < .001). For this risk type, the perception was higher for BMPs with a DSD
(M =21.73, SD = 9.98) than for those with a CD (M = 18.22, SD = 9.06) within a high-risk level. This result rejects
hypothesis H,, but supports Hypotheses H,; since there is no significant difference between BMPs with a DSD and
OPs.

As relevant covariate familiarity with BMP's is identified with an increasing effect for the purchase in BMPs with a
DSD (B =1.473, p = .016) and the purchase in OPs (B = 1.539, p = .010).
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For financial risk, there are differences between BMPs with a DSD and those with a CD (p = .049), and OPs
(p =.007) as well. The financial risk is perceived for all conditions at a high level with M = 18.66 (SD = 8.99) for BMPs
with a DSD, M = 17.03 (SD = 8.47) for those with a CD, and M = 16.05 (SD = 9.26) for OPs, but highest for BMPs with
a DSD (see Figure 4). These outcomes support our hypotheses H,, and H,,.

For this risk type, the readiness to take risks as a control variable shows significant positive effects for the
purchase in BMPs with a DSD (B = 1.37, p = .011), likewise, familiarity with BMPs has an increasing effect on OPs
(B=1.39, p=.012).

Testing for differences in social risk perception results in no differences in the comparison of BMPs with a DSD
vs. BMPs with CD, and vs. OPs. The social risk is perceived on a low level for all conditions: M = 6.58 (SD = 6.86) for
BMPs with a DSD, M = 5.60 (SD = 7.86) for those with a CD, and M = 7.41 (SD = 8.84) for OPs. The significant main
effect of the ANCOVA is due to significant differences between BMPs with a CD and OPs (p = .036). Hypotheses H,,
and H; are rejected.

The analyses of covariates show that readiness to take risks increases the social risk perception when purchasing
in BMPs with a DSD (B = 1.02, p = .014), with a CD (B = 1.12, p = .015), and in OPs (B = 1.35, p = .013). In
contrast, interpersonal trust has a decreasing effect on the purchase in BMPs with a CD (B = -1.46, p = .014) while
Familiarity with BMPs shows decreasing effects in BMPs with a DSD (8 = -1.04, p = .003) and in those with a CD
(B =-1.04, p = .011) for social risk perception.

At least, for privacy risk, the post hoc test reveals differences for BMPs with a DSD compared to those with a
CD (p < .001) and also compared to OPs (p < .001). The privacy risk is perceived at high levels in OPs (M = 23.71,
SD = 12.61) and in BMPs with a DSD (M = 18.76, SD = 11.03). In BMPs with a CD, the perceived privacy risk is at
a moderate level (M = 15.88, SD = 10.36). The privacy risk is perceived as higher in BMPs with a DSD than in those
with a CD, but highest in OPs. These results support our hypotheses H,, and H.

Relevant effects are detected for the control variable familiarity with OPs when purchasing in OPs ( = -1.62, p =
.004) with a decreasing effect and for familiarity with BMPs (8 = 1.98, p = .009) with a risk perception increasing effect.

TABLE 5: HYPOTHESES 1 - 6 TESTS RESULTS

Hypothesis DSD vs. CD Hypothesis DSD vs. OP
Risk type

Direction Result Direction Result
Performance H1A DSD <CD X H1B DSD > OP X
Physical H2A DSD < CD X H2B DSD > OP X
Psychological H3A DSD < CD X H3B DSD = OP v
Financial H4A DSD > CD v H4B DSD > OP v
Social H5A DSD > CD X H5B DSD > OP X
Privacy H6A DSD > CD v H6B DSD < OP v
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TABLE 6: SIGNIFICANT EFFECTS OF THE CONTROL VARIABLES ON THE RISK TYPES

Risk
Type Performance Physical Psychological Financial Social Privacy
Control
: DSD CD OP |DSD CD OP |DSD CD OP |DSD CD OP |DSD CD OP |DSD| CD | OP
Variable
) N
Readiness to take
risks f ! 1
Interpersonal trust i l 1 l
Familiarity with
BMPs in general 1 1 1 1 l l 1
Familiarity with
BMPs with a DSD
Familiarity with OPs 1 ! !

(Note: 1 symbols a positive effect, | symbols a negative effect; significance level of 0.05)

Hypotheses 7 and 8

Having tested the differences between presentation types, we are further interested in testing Hypothesis 7 about
the contribution of the risk types on overall perceived risk (OR) and hypothesis 8 about ORs influence on purchase
intention (PI).

For this purpose, we use Partial Least Squares Structural Equation Modeling (PLS-SEM), which is a variance-based
path modeling, since this method is more suitable for early-stage research and can deal with hierarchical models as it
is in the case of risk types and overall risk (Hair et al. 2018) compared to the widely used Covariance Based Structural
Equation Modeling (CB-SEM). The difference between the two methods is that covariance-based estimators minimize
the discrepancy between the empirical and model-implied variance-covariance matrix of the observable indicators to
estimate the model parameters, whereas variance-based estimators estimate linear combinations of the indicators as
proxies for the theoretical concepts (Benitez et al. 2020).

Our research model (see Figure 5) is built from reflective measurements for the risk types, the PI, and the control
variables. The risk types are meant to formatively form the OR (hypothesis 7). They can be regarded as ingredients
from which OR is built, which influences PI (hypothesis 8). The model’s estimation was computed for each purchase
condition.

First, we computed the PLS algorithm and subsequently applied the bootstrap method to estimate the relationships
among constructs. PLS-SEM estimates reflective measurement models with Mode A (correlations weights). To
estimate the algorithm estimation, the following parameters were set: 300 iterations, stop criterion 10-7, and replacing
the missing values with the average values. To test the significance of the path coefficients, the bias-corrected and
accelerated (BCa) bootstrapping procedure was applied with 5000 samples and a two-tailed significance level of 0.05
(Hair et al., 2017).

The analysis of PLS-SEM is carried out in two stages, where the first stage includes the ascertainment of the used
measures in terms of reliability and validity as preconditions to estimate the models. Then, in the second stage, the
resultant model coefficients are interpreted.
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FIG. 5: RESEARCH MODEL

Testing Preconditions
First, we assessed the measurement models.

Reflective measurement models require the estimation of the following quality criteria: composite reliability
(Dijkstra—Henseler’s p), discriminant validity via heterotrait-monotrait correlation ratio (HTMT), the average variance
extracted (AVE), and factor loadings of the items.

For composite reliability, Dijkstra—Henseler’s p, which depicts the correlation between the latent variable and
construct scores, larger than 0.707 was regarded as reasonable (Nunnally 1994). This value describes in addition to
Cronbach’s a the internal consistency of the constructs. Discriminant validity means that two latent variables that are
theoretically meant to be different, differ also statistically sufficiently. If the HTMT value is below 0.90, discriminant
validity has been established between two reflective constructs (Hair et al. 2017). The AVE, typically used to assess
convergent validity, indicates to what extent the latent variable can explain the indicators’ variance. An AVE larger than
0.5, has been suggested (Hair et al., 2017). Factor loadings indicate an indicator’s reliability and should be greater
than 0.707, interpreted as more than 50% of the variance in a single indicator can be explained by the corresponding
latent variable (Hair et al. 2017).

The measurement model estimations meet the criteria Dijkstra—Henseler’'s p > 0.707, HTMT < 0.9, and AVE >0.5
completely. The loadings of two items of financial risk (finance 2 and 3) in the model for BMPs with a CD are slightly
below the threshold of 0.707. Since both items meet the criteria in the other two estimated models for BMPS with a
DSD and OPs, we see no reason to take steps.

Regarding the model-fit measures for PLS-SEM, so far, there is no suitable measure for overall fit (Benitez et al.
2020; Hair et al. 2019; Henseler et al. 2016).
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Testing Hypotheses

Second, to test the hypotheses, we computed the structural models.

BMPs with a DSD

— e :

]
— ; Control Variables
_Pe orm Performance i
Risk i
. 0.081 ; [ Trust ‘ [ Risk ‘ [FamBMP‘ [FamBMP‘ [FamOP ‘
physical 1 i
1
physical 2 : \ :
physical 3 = Physical Risk
physical 4 0.301™
Psychological 0.222
Risk
0.084
Financial Risk
@ 0.121

0.002

Purchase
Intention

Qverall Risk

0.236™

social 1
social 2
social 3

(Note: Significance levels *p < .10, **p < .05; ***p < .001, insignificant paths are dashed lines)

FIG. 6: RESULTS OF SEM FOR BMPS WITH A DSD

The estimated model for BMPs with a DSD shows a significantly positive relation between social risk and OR
(f?=.061), and a significantly negative relation between OR and PI (f> = .147) (see Figure 6). Interpersonal trust has a
negative effect on OR (f2 = .068), as has familiarity with BMPs equipped with DSDs (f2 = .024). In contrast, familiarity
with OPs has a positive effect on OR (f? = .044). Familiarity with BMPs in general (f* = .034) and with those with DSDs
(f» = .121) have a positive effect on PI. The f? values range from 0.02 to 0.149, 0.150 to 0.349, or larger or equal to
0.350, indicating weak, medium, or large effect size respectively (Cohen 1988). The degrees of variance as R? values
for OR and PI are also calculated and result in R? = .386 (corrected R? = .329) for OR and in R? = .303 (corrected
Rz = .269) for PI.
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FIG. 7: RESULTS OF SEM FOR BMPS WITH A CD

For BMPs with a CD, physical (f =.152), social (f* = .035), and privacy (f> = .052) risk types are found significantly
positively related to OR. OR is significantly negatively related to Pl (f2 = .140). The personality trait of interpersonal
trust has a positive effect on PI (f> = .169), as has familiarity with BMPs (f> = .303), see Figure 7. R? values result in
R2 = .370 (corrected R = .312) for OR, and R? = .497 (corrected R? = .473) for PI.
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The results for OPs show significant positive relations between performance (f2 = .029), psychological (f* = .040),
and privacy (f2 = .039) risk types and OR. As well, OR is significantly negatively related to PI (f2 = .180). Familiarity
with OPs has a positive impact on Pl (f2 = .379), see Figure 8. OR results in R? = .299 (corrected R? = .235) and PI

in R? = 426 (corrected R? = .398).

From these results, it can be concluded that hypothesis 7 has to be rejected because for each model tested, and

-0.337 Purchase

Intention

FIG. 8: RESULTS OF SEM FOR OPS

thus each purchase condition, only some but not all risk types contribute to the OR.

Hypothesis 8, which states that the greater OR the lower PI, is supported by our estimated models for all three

purchase conditions.

FURTHER ANALYSES

0.502*

TABLE 7: PURCHASE INTENTION AND OVERALL RISK MEAN VALUES AND STANDARD DEVIATION (IN

BRACKETS)
DSD cD oP
OR 17.42 (6.67) 14.86 (5.99) 17.57 (6.48)
PI 4.94 (1.76) 6.17 (1.25) 4,55 (1.51)

(Note: For OR values > 9 and < 16 stand for “moderate risk”, and values > 16 and < 25 stand for “high risk”; for Pl value

1 stands for “I disagree”, 4 stands for “moderately”, and 7 for “I fully agree”)
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Furthermore, we are also interested in the magnitudes of Pl and OR to gain a comparative perspective of customers’
ratings on OR and PIl. We, therefore, computed the mean values (see Table 7) and conducted rmANCOVAs with
controlling for the consistently used control variables. The rmANCOVAs confirm significant differences in the OR,
F(2.125) = 26.62, p < .001. n? = .299, and in the PI, F(2.125) = 102.10. p < .001. n? = .620 between the purchase
conditions. The OR is rated at a high-risk level for BMPs with a DSD and OPs. BMPs with a CD were perceived as
moderately risky. Post-hoc testing with Sidak adjusting signifies that for the purchase in BMPs with a DSD compared
to those with a CD perceived OR is higher (p < .001). For PI between all conditions, the differences are found to be
significant on a level of p < .05. The Pl is highest for BMPs with CDs, followed by BMPs with a DSD, and lowest for
OPs.

Furthermore, we analyzed how far the OR perception is associated with the Pl among the three conditions by
estimating Pearson’s correlations. The Pl in BMPs with a CD is positively correlated with the perceived OR in OPs
(r=.224, p = .01).

DISCUSSION

SUMMARY OF THE MAIN FINDINGS

Given the study objective, we first developed hypotheses about product presentations for the three stages of
pharmacy digitalization to compare perceived risk types in digitalized BMPs with a DSD with non-digitalized BMPs
with a CD and with fully digitalized pharmacies, the OPs. To this end, we took a closer look at the type of products that
are allowed to be presented in this sales area, defined as OTC drugs, and the product presentations’ characteristics
in the purchase conditions.

TABLE 8: OVERVIEW OF THE RESULTS

Tested Variable ReDsSuI;ts Risk Levels
cb oP
Performance Risk DSD >CD DSD = OP high moderate high
Physical Risk DSD >CD DSD = OP high moderate high
Psychological Risk DSD >CD DSD = OP high high high
Financial Risk DSD>CD DSD > OP high high high
Social Risk DSD=CD DSD = OP low low low
Privacy Risk DSD >CD DSD < OP high moderate high
Overall Risk DSD>CD DSD = OP high moderate high
Purchase Intention DSD <CD DSD > OP

The results revealed that in each purchase condition customers perceive each risk type (see Table 8, Risk
Levels). For the digitalized pharmacies, to be 1) BMPs with a DSD and 2) OPs, the risk types performance, physical,
psychological, financial, and privacy are perceived at high levels. The perceived overall risk is also considered high
for both conditions. For non-digitalized BMPs with a CD, performance, physical, and privacy risks are perceived at a
moderate level, whereas psychological and financial risks are perceived at a high level. For this purchase condition,
the overall risk is classified as moderate. The social risk is perceived in all conditions at a low level.

The difference testing revealed significant differences in nearly every risk type between BMPs with a DSD and
those with a CD (see Table 8, Results). Except for social risk, which is not perceived differently between the compared
conditions, BMPs with a DSD score significantly higher on all risk types than BMPs with a CD. In terms of risks related
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to performance, physical health, and privacy, differences in OTC drug purchases are rated one risk level higher for
BMPs with DSD than for BMPs with CD. Thus, our hypotheses for financial and privacy risks are supported by these
findings.

In the comparison between BMPs with a DSD and OPs are significant differences found for financial risk, to be
higher in BMPs with a DSD than in OPs, and for privacy risk, to be lower in BMPs with a DSD than in OPs. All in all, the
types of risk are perceived at the same level in both conditions, which is generally high, except for social risk, which
is low. The hypotheses established could be upheld for the risk types psychological, financial, and privacy.

To test the further hypotheses, we conducted a variance-based structural model estimation to compute the impact
of risk types on overall risk and its influence on purchase intention. Results show that not every risk type impacts the
perceived overall risk, only several risk types emerged to significantly contribute depending on the digitalization level
of the pharmacy. Interestingly, solely social risk shows a significant influence on overall risk for BMPs with a DSD.
This means that the judgment of the overall risk of purchasing OTC medications in a digitalized BMP depends on the
fear of being rejected by the social reference group. For BMPs with a CD significant effects are found for physical,
social, and privacy risk types. Interestingly, for this traditional purchase condition, the concern of being rejected by
the social reference group is also significant for the evaluation of the overall risk. In addition, there is the fear of harm
to health due to the product properties and discomfort with the purchase due to the product presentation, alongside
the fear of disclosing data to third parties during the purchase. In OPs, performance, psychological, and privacy
risks significantly contribute to overall risk. In fully digital pharmacy environments, customer concerns about making
the wrong purchase decision based on product presentation, in addition to concerns about buying products that are
inappropriate for the purpose and sharing data with third parties during the purchase, contribute significantly to the
overall risk score.

The results show that financial risk does not contribute to the overall risk perception of customers in the types of
pharmacies studied for the sale of OTC drugs. In addition, the results highlight the influence of social risk as a barrier
to purchase in BMPs and particularly those using DSDs, as this type of risk is perceived at a low level but contributes
to high overall perception of risk in these pharmacies. This suggests that social risk is particularly important in
understanding customers’ purchase intentions in BMPs with DSDs, although the ratings do not show significant
differences between the BMPs and BMPs with DSDs and OPs.

We also find that across all purchase conditions, the greater the perceived overall risk, the lower the purchase
intention. In addition, we evaluated the magnitude of purchase intention and found that it is lowest for OPs and highest
for BMPs with CD. Moreover, surprisingly, the overall risk in OPs is positively correlated with purchase intention in
BMPs with CD, which could be interpreted as a factor promoting the purchase in BMPs with CD.

Besides, we estimated the coefficient of determination, R2. In general, the R? values for the overall risks showed
values around 0.3, which can be interpreted as a high predictive power of the risk types for the overall risk, when
compared with consumer studies (Hair et al. 2017), as R? describes the proportion of explained variance in the overall
risk by the exogenous latent variables as preliminary constructs. Scholars debate the magnitude of R? and largely
agree that the value should be assessed in comparison to studies examining the same dependent variable (Benitez
et al. 2020). In terms of theoretical background, there are many studies on perceived purchase risk, but as described
in the theoretical framework, this construct is highly dependent on product type and distribution channel. Regarding
related studies, either no R? were reported (e.g., Rozano Suplet et al. 2009) or studies considered perceived risk as
an independent variable (e.g., Buttner et al. 2006; Yin et al. 2016; Mortimer 2018; Mortimer et al. 2019).

Further, the R? values for Pl were consistently higher than those of OR, but we remain primarily interested in
uncovering the significant impact of OR on PI.

All calculations were performed controlling for personality traits and experience-based variables that might
influence ratings.

We controlled for interpersonal trust and readiness to take risks as personality traits. Increasing interpersonal trust
was positively related to an increase in risk types in digitalized pharmacies, namely performance risk among OPs and
financial risk among BMPs with a DSD. In contrast, interpersonal trust lowers physical and social risk perceptions
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in BMPs with CDs and overall risk in BMPs with DSDs. Moreover, increasing interpersonal trust increases purchase
intention in BMPs with a CD. The latter findings underscore the high appreciation of the trust relationship between
customers and pharmacists (Délger 2021), which in traditional retail channels, i.e., BMPs, is particularly established
and experienced through interpersonal contact.

The personality trait readiness to take risks enhances social risk perception in all purchase conditions. The reasons
for this effect can be worth further investigation, especially for digitalized BMPs, where social risk is a significant
barrier to purchase.

Ofthe experience-based control variables that we defined as familiarity with the conditions of purchase investigated,
familiarity with BMPs in general showed predominantly increasing effects on risk types and a reducing effect on
purchase intention in digitalized pharmacies. For BMPs with a DSD, it has an increasing effect on performance and
psychological risks, but nevertheless also increases purchase intention, which may be related to the reducing effect
on the social risk as a significant barrier to purchase in these pharmacies. Additionally, it increases purchase intention
in BMPs with CDs. Familiarity with BMPs with DSDs shows a reducing effect on overall risk and consequently an
increasing effect on purchase intention in BMPs with DSDs. Furthermore, familiarity with OPs increases overall risk
perception in BMPs with DSDs, while decreasing perceived performance risk in these pharmacies. This could be an
indication that the product presentation is perceived similarly in both digital buying situations. For OPs, familiarity
with OPs decreases performance and privacy risk and consequently increases purchase intention, as both types of
risk are significant barriers to purchasing in OPs. In summary, familiarity with a purchasing situation has a positive
influence on purchase intention in each of these purchasing conditions.

CRITICAL EVALUATION OF THE MAIN FINDINGS

The hypotheses on psychological, financial, and privacy risks are supported for the comparison of digitalized
BMPs with OPs, whereas the hypotheses on performance, physical, and social risks are rejected. Similarly, only the
hypotheses for financial and privacy risk are upheld for the comparison between non-digitalized and digitalized BMPs.

Starting with the hypothesis on performance risk, which stated that due to increased mental tangibility, the risk
in BMPs with a DSD could be perceived as lower than in BMPs with a CD, which turned out to have the opposite
effect. Since the mental tangibility on the internet increases by huge product information access (Eggert 2006), we
drew on similarities between the presentation on DSDs and OPs. An explanation for this opposite effect may be
that mental tangibility did not increase as hypothesized or that other effects contributed to the result, which we have
not considered. Similar arguments are valid for the different results in the perceived physical risk. This risk type
addresses the harm to health due to the product and its presentation, which includes expired products and incorrect
product information. We based our hypothesis predominantly on considerations of the purchase situation and on
former study results gained in an investigation in pharmacy salesrooms (Ers6z and Schréder 2022). Subsequently,
the question arises why these results are different. An explanation could be that the pharmacy store environment in
the former study produced a different perception than the images presented in this online evaluation. Moreover, a
social desirability bias can be ruled out for the current results but hardly for the former results because participants
were interviewed on the sales floor of pharmacies (Krumpal 2013). The third hypothesis on social risk could not be
supported for the comparison of BMPs with a DSD, despite the possible discrepancy with traditional values in the
pharmacy business and the image change due to digitalization, which could lead to rejection by the social reference
group. The results only showed that social risks are perceived significantly higher in OPs than in BMPs with CD, but
both at a low level. This result may be influenced by personal counseling and the highly valued relationship of trust
with pharmacists among BMPs (Mortimer 2018; Mortimer et al. 2019; Ddlger 2021), which may be an influencing
factor for confirmation by social reference groups. Interestingly, there is no difference between OPs and BMPs with a
DSD. Because social risk has a significant impact on overall risk only for BMPs, but not for OPs, and is also the only
risk type that contributes significantly to overall risk for digitalized BMPs, future studies should examine this risk type
more intensively to examine the reasons and remedies for this barrier to purchase in digitalized pharmacies.
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Coming to other interesting findings, most of the risk types are perceived equally in BMPs with a DSD compared to
OPs. Implementing DSDs in BMPs can therefore be seen as a risk increase over the baseline (CD), which puts them
roughly on par with OPs. Increased risk perception when shopping online compared to shopping in stores has already
been demonstrated in other studies (Bezes 2016). These results extend the knowledge about the use of digital sales
tools in stores, as they show that DSD increases risk perception to almost the same level as online shopping. In OPs,
individuals are more concerned that their data will be disclosed than in digitalized BMPs. In addition, OPs score better
in terms of financial risk. In sum, BMPs with a DSD do not appear to offer an advantage over OPs when concluding
from the comparison of these risk types.

The further results on the structure of the perceived overall risk show that all risk types except financial risk contribute
to the overall risk in at least one of the three presentation types, but significant risk types differ considerably between
the presentation types. Similar results were found in studies that compared BMPs with supermarkets (Mortimer 2018;
Mortimer et al. 2019). Our findings imply that even for the nearly identical study subjects, perceived purchase risk can
vary widely in composition. However, the nonsignificant relationships between the risk types and overall risk do not
mean that the hypothesis tests are meaningless, because each risk type yielded values above zero, implying risk is
present. Rather, the results show to what extent these risk types, which are second-order contributors to purchase
intention, can represent the latent construct of overall purchase risk. However, future investigations should consider
further risk types, such as time risk, which might have an impact on the perceived overall risk. Although the financial
risk is not a significant contributor to the overall perception of risk under the purchase conditions studied, eliminating
this type of risk could be a mistake in the face of market and price changes.

LIMITATIONS

Predominantly younger-aged people participated in the study with a fairly low income. Additionally, the gender
distribution was not well-balanced with only 2% non-binary participants and 68% females. These described skewness’s
are a well-known problem in social science (O’Rourke and Lakner 1989). To compensate for these skewness’s,
weighting methods were considered to calculate the effects, but due to the distortion that can also result from this,
they were not used. Particularly in the age and gender groups, weighting to better reflect the smaller groups in the
results can lead to individual opinions being given too much weight and thus very strongly distorting the results
(Field 2018; Riepl 12.03.2012; Gabler and Ganninger 2010). The effects of familiarity must be considered under the
limitation that we do not know what experience they are based on, and the pharmacy market is very heterogeneous.

IMPLICATIONS FOR PRACTICE

The answer to the question of whether to use a digital signage display for OTC drugs is twofold. On the one hand,
clearly perceived purchase risks are predominantly higher when using a digital display compared to the conventional
shelf presentation method. Purchase intention is also lower in digitalized pharmacies than in non-digitalized ones.
Nevertheless, increasing familiarity with pharmacies that use digital signage displays decreases the overall risk
perception and increases the purchase intention in those pharmacies. Additionally, familiarity with BMPs in general
increases the purchase intention in digitalized BMPs. This indicates that digital signage displays may be more preferred
in brick-and-mortar retail. Moreover, the only purchase barrier in pharmacies equipped with digital signage displays is
found to be the social risk which is perceived as low and shows no differences compared to the other pharmacy types.
From these results, it can be concluded that there are reasons that oppose the adoption of digital signage displays
on the sales floor of pharmacies, but these reasons could change or disappear as customers become increasingly
familiar with digitalized pharmacies.
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CONCLUSION

Customers will continue to shop at both non-digitalized and digitalized brick-and-mortar pharmacies, as well as
online pharmacies in Germany. The current study sows that customers’ intentions to purchase medicines in the forms
of presentation and distribution studied are related to their perceived degree of risk. Perceptions of social risk proved
to be a barrier to purchasing over-the-counter drugs when presented on digital signage displays, although this was
the only risk type perceived at a low level. The performance, psychological, physical, financial, and privacy risk types
are rated high for digitalized OTC displays, which is higher than for conventional displays and at the same level as
online pharmacies. Digitalized brick-and-mortar pharmacies score lower than online pharmacies on privacy risk, but
higher when it comes to financial risk. For non-digitalized pharmacies, the physical, social, and privacy risk types
have been identified as barriers to the purchase. In online pharmacies, barriers are performance, psychological, and
privacy risk types. All in all, this study shows that perceived risks from digital signage displays are quite high and that
trust towards pharmacies and familiarity effects can be considered when deciding to adopt digital signage displays.
This study contributes to a better understanding of purchasing barriers for non-prescription drugs depending on their
presentation from the customer’s perspective.
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ANNEX 1: RELATED LITERATURE OVERVIEW

Study

Objectives

Channel

(internet: i,
retailer: r)

Investigated Risk Types

Relevant Findings

Jarvenpaa and
Todd (1997)

Examines the risk types in
internet shopping via open-
ended questionnaires

Financial (Economic),
Performance, Psychological
(Personal), Social, Privacy

Performance and personal risks
(credit card loss) are identified
key factors for internet shopping.

Ashford et al.

Compares health services with

Financial, Physical,

Health services show increased

(2000) goods and general services r Psychological, Social, social and psychological risks.
regarding perceived risk types Convenience (Time)

Forsythe and Examines perceived risk’s Financial, Product, Except for performance risk,

Shi (2003) impact on e-commerce adoption. Performance, Psychological, | other risk types’ perceptions

Compares browsers, moderate
shoppers, and heavy shoppers

Time

decrease with increasing
experience. Performance risk is
perceived higher by moderate
shoppers than by browsers.

Laroche (2004)

Examines the impact of

mental, physical, and general
intangibility on perceived fisk for
brands and non-branded goods,
and goods and services

Financial, Performance,
Psychological, Social, Time

Only mental intangibility

is significantly correlated

with financial, performance,
psychological, social, and time
risk. The relationship between
intangibility and perceived risk

is stronger for brands than for
non-branded goods. Physical
intangibility is more strongly
associated with perceived

risk for goods as opposed to
services. As services are usually
physically intangible, this feature
does not have a direct impact on
perceived risk.

Eggert (2006)

Effects of Intangibility on the
perceived risk in online vs. in-
store shopping for branded vs.
generic products

Financial, Performance,
Psychological, Social, Time

Except for social risk, the other
risk types were perceived as
higher online than offline. The
Internet was found to lessen
the influence of intangibility on
perceived risk due to the fact
that it provides a large amount
of product-related information,
which in return helps the
consumer to better visualize and
understand the products.

Buttner et al.
(2006)

Examines for high/low-risk
medicines and high/low-risk
online pharmacies effects on
likelihood and magnitude of
perceived risks

Privacy, Time, Performance,
Financial, Time

High retailer risk influences

the likelihood of negative
outcomes. High product risk
influences the magnitude. Loss
of medical privacy and time risks
are heightened for high-risk
products. High-risk products
induced a high search for
information.

Buttner, Goritz
(2008)

Examines the relation of
trustworthiness and perceived
risk on purchase intention in
online pharmacies

not specified

Increasing perceived risk

lowers purchase intention. The
relation is partially mediated by
the decrease in the perceived
trustworthiness of the seller.
Moreover, the effect of perceived
risk on purchase intention

is smaller than the effect of
perceived trustworthiness.
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Channel
Study Objectives (internet: i, | Investigated Risk Types Relevant Findings

retailer: r)
Crespo et al. Compares online non-buyers Financial, Performance, All included risk types are
(2009) and buyers perceived risk in Psychological, Social, Time, relevant for online shopping.

Internet shopping and purchase
intention

Privacy

In both groups, financial and
performance risks are the most
relevant risk types for future
purchase intention. Social risk
is less significant for non-buyers
than buyers.

Rozano Suplet

Examines the risk types’ relation

Financial, Performance,

For the purchase of generic

et al. (2009) and importance for overall risk Physical, Psychological, drugs, time risk does not
perception for generic drugs in Social, Time influence overall risk. Physical,
Spain social, performance, and

r financial risks are mediated
through psychological risk.
Psychological and physical
risk directly impact overall risk
perception.

Abzakh et al. Investigates the risk types Financial, Performance, Performance and physical

(2013) relation and importance for ; Physical, Psychological, risk positively influence the
customer resistance towards Social, Time resistance toward generic drugs.
generic drugs in Malaysia

Nepomuceno Effects of intangibility on Performance, Time, Financial | Over all products, the perceived

et al. (2014) perceived risk for several risks were less in the mental
products with manipulation for tangible condition than in the
mental and physical tangibility physical tangible condition.

Yin (2016) Investigates the adoption of not specified Perceived trust and perceived
online pharmacies against risk directly influence consumers’
the background of perceived adoption intention of online
risk, trust, and further potential i medicine purchases, while
drivers in China perceived trust has a significant

negative influence on perceived
risk.

Sabbir et al. Examines the determinants of not specified Perceived risk has no significant

(2020) online pharmacy adoption in impact on online pharmacy

Bangladesh

adoption in Bangladesh for the
young generation of buyers.

Jharap (2017)

Examines perceived risks
influence on attitude toward
generic OTC drugs

Financial, Performance,
Physical

Financial risk negatively
influences the attitude toward
generic OTC drugs.

Mortimer Identifies risk types for the Physical, Psychological, Psychological and social risks
(2018) purchase of OTC drugs in r Social, Time lowered customers’ purchase
supermarkets in Australia intention in supermarkets.
Mortimer Compares BMPs with Physical, Psychological, Physical and social risk
(2019) supermarkets for the purchase Social, Time lowered purchase intention
of OTC drugs in Australia r in supermarkets. Time risk
negatively influenced the
purchase intention in BMPs.
Sapic et al. Identifies factors for loyalty in not specified The greater the perceived risk
(2019) purchasing OTC drugs r toward OTC drugs the higher the

loyalty towards familiar drugs.

Santos (2021)

Explores the drivers and barriers
of online pharmacy adoption in
Portugal via a mixed-methods
approach

not specified

Barriers to the online purchase
of medication were found to be
the lack of knowledge of the
service, lack of trust, and lack
of advice on products and their
use.
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Channel
Study Objectives (internet: i, | Investigated Risk Types Relevant Findings
retailer: r)
Ma (2021) Examines the influence of not specified Perceived risk negatively affects
trustworthiness, perceived risk, trustworthiness but has no
and consumer traits on non- i impact on the use intention of
adopters intention to use online non-adopters.
pharmacies




